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Introduction 
This report was created in order to update the Bass Lake Aquatic Vegetation 
Management Plan.  The plan update was funded by the Indiana Department of Natural 
Resources Lake and River Enhancement Program (LARE) and the Bass Lake Property 
Owners Association.  The update serves as a tool to track changes in the vegetation 
community, to adjust the action plan, and to maintain eligibility for additional LARE 
funds.  Items covered include the 2005 sampling results, a review of the 2005 vegetation 
controls, and updates to the budget and action plans.  Once reviewed and approved, the 
update should be included in the original vegetation management plan, following the 
reference section and prior to the appendix. 
 
 
2005 Sampling Results 
Two surveys were completed on Bass Lake in 2005.  A tier I and II survey were 
completed in May.  These surveys allowed for determination of control areas and 
documentation of changes within the emergent and rooted floating plant community.  A 
second tier II survey was completed in August in order to document success or failure of 
the control techniques and to compare 2005 results to the 2004 survey (the 2004 tier II 
survey was completed during the same month as the second 2005 tier II survey). 
 
Tier I Survey 
On May 16, 2005 a tier I survey was completed on Bass Lake. The tier I survey revealed 
eleven distinct plant beds within Bass Lake totaling 838.4 acres. (Table 1& Figure 1). 
Vegetation was present to a maximum depth of 9 feet while a majority of the plants were 
5 feet or less. Six different species were observed. Plant beds varied widely in size and 
species diversity. 
 
Table 1.  Bass Lake Tier I Survey Results, May 16, 2005. 

Plant Bed I.D. #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 
Plant Bed Size (acres) 602.7 11.7 49.7 6.0 18.8 138.6 1.0 1.0 1.0 6.2 1.3 

 Rating* Rating* Rating* Rating* Rating* Rating*Rating*Rating* Rating* Rating* Rating*

Eurasian watermilfoil 1 3 1 2 1 2 2 2 2 1 1 

Chara 2 1 2 1 1 2 1 - - - - 

White water lily 1 - - 2 1 1 2 2 2 2 3 

Spatterdock 1 - - 2 1 1 2 2 3 2 3 

Curlyleaf pondweed 1 1 1 1 1 1 - - 1 - - 

Watershield - - - - - - - - - 3 - 
*Rating based on score of 1-4 with 1 being least dense to 4 being most dense 
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Figure 1.  Tier I plant beds, Bass Lake, May 16, 2005. 

 
Plant bed 1 was located along in the southern basin of Bass Lake (Figure 1). It was the 
largest plant bed at 602.7 acres. The substrate of plant bed 1 was silt with sand. A total of 
five species were observed within the plant bed. Plant bed 1 consisted of primarily 
submersed vegetation, but this vegetation was sparse and scattered throughout the area 
Chara was the most abundant species within plant bed 1. Eurasian watermilfoil 
(Myriophyllum spicatum), curlyleaf pondweed (Potamogeton crispus), white water lily 
(Nymphaea tuberose), and spatterdock (Nuphar variegetum) were also present at the 
lowest abundance rating (less than 2%). 
 
Plant bed 2 was located northeast of plant bed 1 along the eastern shoreline of Bass Lake. 
This plant bed was determined to be 11.7 acres. The substrate of plant bed 2 was silt with 
sand. A total of three species were observed in plant bed 2. Eurasian watermilfoil was the 
most abundant species present in plant bed 2. Chara and curlyleaf pondweed were also 
observed at the lowest abundance rating.  Plant bed 2 was an area targeted for control 
with Renovate herbicide.   
 
Plant bed 3 was located north of plant bed 2 along the eastern shoreline of Bass Lake. 
This plant bed was determined to be 49.7 acres. The substrate of plant bed 3 was silt with 
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sand. A total of three species were observed in plant bed 3. Chara was the most abundant 
species in plant bed 3. Eurasian watermilfoil and curlyleaf pondweed were also observed 
in plant bed 3 at the lowest abundance rating.  Overall, submersed vegetation was sparse 
within this area.   
 
Plant bed 4 was located north of plant bed 3 along the northeastern shoreline of Bass 
Lake. The plant bed was determined to be 6.0 acre and the substrate was primarily 
silt/clay.  A total of five species were observed in plant bed 4. White water lily, 
spatterdock, and Eurasian watermilfoil were the most abundant species in plant bed 4. 
Chara and curlyleaf pondweed were also observed at the lowest abundance rating in plant 
bed 4.  This plant bed likely provides good fish cover and should be protected.   
 
Plant bed 5 was located north of plant bed 4 along the northeastern shoreline of Bass 
Lake. The plant bed was determined to be 18.8 acres. The substrate of plant bed 5 was 
sand with silt. A total of five species were observed in plant bed 5. Chara, curlyleaf 
pondweed, Eurasian watermilfoil, white water lily, and spatterdock were all present in 
plant bed 5 at the lowest abundance rating. 
 
Plant bed 6 was located west of plant bed 4 along the northwestern shoreline of Bass 
Lake. The plant bed was determined to be 138.6 acres. The substrate of plant bed 6 was 
sand with silt. There were a total of five species observed. Eurasian watermilfoil and 
chara were the most dominant species in plant bed 6. Curlyleaf pondweed, white water 
lilies, and spatterdock were also present at the lowest abundance rating in plant bed 6.  
Eurasian watermilfoil was targeted for control in this area.   
 
Plant bed 7 was located south of plant bed 6 along the northwestern shoreline of Bass 
Lake. The plant bed was determined to be 1.0 acre. The substrate of plant bed 7 was silt 
with sand. There were a total of four species observed in this plant bed. Eurasian 
watermilfoil, white water lily, and spatterdock were the most abundant species in plant 
bed 7. Chara was also observed in plant bed 7 at the lowest abundance rating.  This area 
offered abundant rooted floating vegetation which is beneficial for fish cover and should 
be protected.   
 
Plant bed 8 was located south of plant bed 7 along the western shoreline of Bass Lake. 
The plant bed was determined to be 1.0 acre and the substrate was silt with sand. There 
were three species observed in this plant bed. Eurasian watermilfoil, spatterdock, and 
white water lily were all observed in plant bed 7 with equal abundance.  The rooted 
floating vegetation should be protected in this plant bed.   
 
Plant bed 9 was located south of plant bed 8 along the west shoreline of Bass Lake. The 
plant bed was determined to be 1.0 acre. The substrate of plant bed 9 was silt with sand. 
There were four species observed in the plant bed. Spatterdock was the most abundant 
species present in the plant bed. White water lily, Eurasian watermilfoil, and curlyleaf 
pondweed were also observed in plant bed 9 at lower abundance.   
 
Plant bed 10 was located along the western most shoreline of Bass Lake south of plant 
bed 9. The plant bed was determined to be 6.2 acres. The substrate was silt with sand. 
There were four species present in plant bed 10. Watershield (Brasenia schreberi) was 
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the most abundant species in plant bed 10. White water lily, spatterdock, and Eurasian 
watermilfoil were also present at a lower abundance rate.  Plant bed 10 is very unique to 
Bass Lake.  It was by far the largest area of rooted floating vegetation within the lake and 
steps should be taken to protect and expand this area.   
 
Plant bed 11 was located south of plant bed 10 along the southern shoreline of Bass Lake. 
The plant bed was determined to be 1.3 acres. The substrate was silt with sand. There 
were three species observed in plant bed 11. White water lily and spatterdock were the 
most dominant species in the plant bed. Eurasian watermilfoil was also observed at the 
lowest abundance rating. 
 
The Tier I sampling was altered slightly from 2004 in order to give a more detailed 
picture of the plant beds.  One noticeable difference between the surveys was the 
presence of dense beds of milfoil along the northwest shoreline, or plant bed 6 in the 
2005 survey.  Less milfoil was present in the southern basin in the 2005 than in 2004.  
When comparing the two surveys, there was little change in the location and size of the 
water lily and spatterdock dominated plant beds.   
 
Tier II Survey Results 
Two tier II surveys were completed on Bass Lake in order to document the changes in the 
plant community and to determine success or failure of control techniques.  Surveys were 
completed on May 16 and August 1, 2005.  
 
May tier II survey 
On May 16, 2005 a Tier II survey was completed on Bass Lake immediately following 
the Tier I sampling. A Secchi disk reading was taken prior to sampling and was found to 
be at 2.0 feet. Plants were present to a maximum depth of 9 feet. One hundred and fifty-
eight sites were randomly selected within the littoral zone. Results of the sampling are 
listed in Table 2. Overall aquatic vegetation distribution and density is illustrated in 
Figure 2. The bottom half of Table 2 illustrates the frequency of occurrence, relative 
density, mean density, and dominance index of individual species collected from Bass 
Lake in May 2005.  
Table 2.  Bass Lake Tier II survey results, May 16, 2005. 

        
Date: 5/16/2005  Littoral sites with plants: 75  Species diversity: 0.46 

Littoral depth (ft): 9  Number of species: 3  Native diversity: 0.00 

Littoral sites: 158  Maximum species/site: 2  Rake diversity: 0.48 

Total sites: 161  Mean number species/site: 0.56  Native rake diversity: 0.00 

Secchi: 2  Mean native species/site: 0.37  Mean rake score: 1.18 

        
Common Name Site frequency Relative density  Mean density Dominance  

Chara  37.3 0.41  1.08 8.1  
Eurasian watermilfoil 19.0 0.25  1.30 4.9  
Curlyleaf pondweed 0.60 0.01  1.00 0.1  
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Figure 2.  Bass Lake aquatic vegetation distribution and abundance, May 16, 2005. 

 
Only three species were collected during the tier II survey.  Two exotic species, curlyleaf 
pondweed and Eurasian watermilfoil, and only one native species, chara, were collected. 
Chara was present at the highest percentage of sample sites (36%) and also the highest 
relative density. Location and density of Chara is illustrated in Figure 3 (in species 
location and density figures, plant location is illustrated by a color coded dot, the color of 
the dot represents the density of the species and sample sites without that species are 
illustrated by a smaller white diamond). Eurasian watermilfoil ranked second in 
frequency of occurrence and relative density (Figure 4).  Curlyleaf pondweed ranked last 
in frequency of occurrence and relative density (Figure 5).  
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Figure 3.  Bass Lake, Chara distribution and abundance, May 16, 2005. 
 

 
Figure 4.  Bass Lake, Eurasian watermilfoil distribution and abundance, May 16, 2005. 
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Figure 5.  Bass Lake, curlyleaf pondweed distribution and abundance, May 16, 2005. 

 
August tier II survey 
The second round of tier II sampling took place on August 1, 2005. A Secchi disk reading 
was taken prior to sampling and was found to be 2.5 feet. Plants were present to a 
maximum depth of 8 feet. The same one hundred and fifty eight sites were sampled in 
August as were in May. Results of the sampling are listed in Table 3. Overall aquatic 
vegetation distribution and density is illustrated in Figure 6. 
 
Table 3. Bass Lake Tier II survey results, August 1, 2005. 
                

Date: 8/1/2005   Littoral sites with plants: 81   Species diversity: 0.59

Littoral depth (ft): 8   Number of species: 8   Native diversity: 0.37

Littoral sites: 158   Maximum species/site: 4   Rake diversity: 0.48

Total sites: 161   Mean number species/site: 0.66   Native rake diversity: 0.26

Secchi: 2.5   Mean native species/site: 0.50   Mean rake score: 1.66

                
Common Name  Site frequency Relative density  Mean density Dominance   
Chara  39.9 0.70  1.76 14.1  
Eurasian watermilfoil 15.2 0.18  1.21 3.7  
Liverwort sp. 2.5 0.03  1.00 0.5  
Richardson's pondweed 2.5 0.03  1.00 0.5  
Northern watermilfoil 2.5 0.03  1.00 0.5  
Sago pondweed  1.9 0.02  1.00 0.4  
Curlyleaf pondweed 1.3 0.01  1.00 0.3  
Common naiad  0.6 0.01  2.00 0.1  
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Figure 6. Bass Lake, Overall aquatic vegetation distribution and density, August 1, 2005. 

 
A total of 8 species were collected of which 6 of the species were native. Eurasian 
watermilfoil and curlyleaf pondweed were the only exotic species collected. Once again, 
Chara was present at the highest percentage of sample sites (39%) and also the highest 
relative density (Figure 7). Eurasian watermilfoil ranked second in frequency of 
occurrence and relative density. Eurasian watermilfoil decreased in density and 
abundance compared to the May 16, 2005 tier II survey. Location and density of Eurasian 
watermilfoil is illustrated in Figure 8. Liverwort (Ricciocarpus sp.), Richardson’s 
pondweed (Potamogeton richardsonii), and northern watermilfoil (Myriophyllum 
sibiricum) ranked third in frequency of occurrence and relative density. Sago pondweed 
(Potamogeton pectinatus) ranked fourth in frequency and but shared the same relative 
and mean density as liverwort, Richardson’s pondweed, and northern watermilfoil.  
Curlyleaf pondweed ranked fifth in frequency of occurrence and its location and density 
is illustrated in Figure 9. Common naiad (Najas flexilis) ranked last in frequency of 
occurrence. 
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Figure 7. Bass Lake, Chara distribution and abundance, August 1, 2005. 

 
Figure 8. Bass Lake, Eurasian watermilfoil distribution and abundance, August 1, 2005. 
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Figure 9. Bass Lake, curlyleaf pondweed distribution and abundance, August 1, 2005. 

 
 

Aquatic Vegetation Sampling Discussion 
One of the main goals of the aquatic vegetation management plan is to increase native 
diversity.  The substrate of Bass Lake may not be conducive to extensive beds of native 
vegetation, due to its sandy nature and an abundance of high-speed boating.  However, 
there have been restrictions placed on Bass Lake that extends the idle zones beyond 
traditional limits.  The restriction may lead to a reduction in wave action and may allow 
native plants to establish.  At the time of the initial survey, the primary nuisance species 
present in the lake was Eurasian watermilfoil.  It was theorized that if this invasive 
nuisance species was reduced, native plants would be able to establish in those areas.  
Treatments were completed in order to reduce the abundance of Eurasian watermilfoil in 
order to reduce nuisance conditions created by this species and in order to allow for an 
increase in natives.  Overall, the treatments were very effective controlling Eurasian 
watermilfoil.  However, some milfoil colonized new areas by the August survey.  The 
figures below graphically illustrate the changes in Eurasian watermilfoil density and 
abundance (Figure 10 & 11).  
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Figure 10.  Bass Lake, comparison of Eurasian watermilfoil relative density in the last three surveys. 
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Figure 11.  Bass Lake, comparison of Eurasian watermilfoil percent occurrence in the last three surveys. 
 
 

  
Bass Lake has a below average density and diversity of submersed aquatic vegetation.  
However, it appears that this may be changing.  The comparison of several metrics, 
calculated from the tier II survey results, reflect this potential improvement.  There 
appears to be an increase in all native diversity metrics when compared to last season’s 
tier II sampling.  The Figures below help illustrate these improvements (Figures 12, 13, 
14, & 15) 
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Figure 12.  Bass Lake, comparison of percentage of sites with vegetation in the past three surveys. 
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Figure 13.  Bass Lake, comparison of native rake diversity in the last three surveys.  
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Figure 14.  Bass Lake, comparison of number of native species collected in the past three surveys. 
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Figure 15.  Bass Lake, comparison of mean number of native species collected per site in the past three 
surveys.  

 
The survey data leads us to believe that we are progressing towards meeting the goals of 
reducing nuisance conditions caused by Eurasian watermilfoil and thus expanding and 
enhancing the native plant community.  If all goes as planned, we should continue to see 
a decrease in Eurasian watermilfoil and an increase in native vegetation over the next 
several years.   
 
 
 
2005 VEGETATION CONTROL 
The action plan primarily called for treatment of Eurasian watermilfoil with Renovate 
herbicide.  Treatment areas were determined following May sampling and a pre-treatment 
trip in early June.  Renovate herbicide was applied to 136 acres of Eurasian watermilfoil 
on June 14.  An integrated GPS spray system was used in order to apply the correct dose 
to the proper area.  The primary treatment area was located along the northwest shoreline 
of Bass Lake (Figure 16).  This was the first time in several years that this area had 
milfoil at nuisance levels.  At the time of treatment the milfoil beds were at, or very near, 
the surface of the lake.  Control of the treatment area was achieved within 30 days.  
Residents of Bass Lake were satisfied with the reduction in nuisance conditions. 
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Figure 16.  Bass Lake, Eurasian watermilfoil treatment areas, June 14, 2005.   

 
 
PUBLIC INVOLVEMENT 
A public meeting was held November 28, 2005 at the Bass Lake POA building in Knox, 
Indiana.  Six individuals attended the meeting.  The meeting was designed to educate lake 
users on the LARE program, update them on plant management activities and future 
planned activities, obtain user input, and to educate property owners on proper lake front 
property management practices.  A user survey was handed out prior to the meeting.  All 
six in attendance had property adjacent to the lake and five of those six were members of 
the Association.  All six in attendance have lived on the lake for over ten years.  All six 
were in favor of continuing vegetation management on Bass Lake.  We expressed the 
importance of getting the word out about this meeting.  A notice was placed in the local 
paper, but attendance was still relatively light considering the number of homes on Bass 
Lake.   
 
 
ACTION PLAN AND BUDGET UPDATE 
The 2005 treatments effectively controlled Eurasian watermilfoil in the targeted areas, 
but new growth was detected in areas outside of the treatment zones by the August 
survey.  Figure 17 is a rough estimate of the treatment that may be needed to control 
milfoil next season.  These areas were marked based upon the 2005 August tier II survey 
and visual observations made during this survey.  It is very difficult to predict what 
milfoil will do from season to season, so this map should be considered as an educated 
guess as to where treatment will be required.  The actual treatment areas will be 
determined following the May tier I and II surveys.  Another tier II survey should be 



Bass Lake AVMP Update  
February, 2006  - 15 - 

 

completed in August in order to assess the success or failure of control techniques and 
monitor changes in the native plant population.  Based upon the 2005 sampling results, 
the budget in Table 4 should be sufficient to cover a 2006 Renovate treatment and plant 
sampling (it is estimated that between 40 and 50 acres of Eurasian watermilfoil will 
require treatment in 2006, but this will be determined after spring sampling). It is 
recommended that the association request $23,000 from LARE for 2006 management 
actions (Table 4).  Future budget adjustments may be required based upon plant sampling 
results. 
   

 
Figure 17.   Bass Lake, 2006 potential Eurasian watermilfoil treatment areas.   

 
Table 4.  Copy of budget from original plan.   

 2005 2006 2007 2008 
Herbicide & Application Cost $60,000 $20,000 15,000 $10,000 

Vegetation Sampling & Plan Update $3,000 $3,000 3,000 $3,000 
Aquatic Vegetation Planting - - $10,000 $10,000 

Total: $63,000 $23,000 28,000 $23,000 
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Appendix Update 
2005 Sampling Data 
May Tier II Data 
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August Tier II Data 
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VEGEGETATION CONTROL PERMIT APPLICATION 
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